Pathogenesis
Genetic factors: Professor D F Roberts (University of Newcastle upon Tyne) examined the genetic evidence derived from surveys in Orkney and Shetland. There was a much higher incidence of multiple sclerosis (MS) in these islands with a higher rate of familial cases than in Southern Scotland. There was no evidence of dominant or recessive inheritance, and Roberts concluded that the aetiology of the disorder was multifactorial with a significant polygenic contribution.
Viruses: Dr RAe Hughes (Guy's Hospital, London) and his colleagues reviewed the evidence for involvement of the distemper virus in MS. Distemper virus caused a chronic encephalomyelitis in dogs, and in the Faroes a number of cases of MS had developed after an epizootic of distemper. The results of neutralization tests for measles and distemper virus on sera from patients with MS and with other neurological disorders were compared. MS patients had significantly higher titres to measles than controls and slightly, but still significantly, higher titres to distemper virus than to measles virus, confirming earlier reports. While further study was needed to clarify these findings, they did not exclude the possibility of distemper virus being involved in some way in MS.
There had also been reports that the ownership of dogs was associated with a higher incidence of MS. Hughes studied a group of MS patients and compared them with controls. He was unable to identify any relationship between the ownership of dogs and MS -in agreement with some but not all other reports. N R S Evans and H E Webb (Rayne Institute, London) presented their work using the avirulent strain of Semliki Forest virus, which caused J Report of meeting of Section of Neurology with MultipleSclerosis Society, 7 February 1980 o141-0768/80/120889-{)3/$01.00;0 encephalitis in adult mice with foci of demyelination in the cerebellum. Mature normal virus could not be identified by electron microscopy in adult mice, but its presence could be detected by titration of adult brain in baby mice. Evans and Webb were developing a technique for identifying the virus by labelling with ferritin, which could be attached immunologically to the viral antigens. They thought that the techniques used might be applicable to the study of MS brain cell antigens.
Pathological processes: Dr M Rumsby (University of York) described the structure of the myelin sheath, its continuity with the plasma membrane of the oligodendrocyte and its processes. He described how this membrane was the first site to be damaged in MS. The main components -basic protein, proteolipid protein and glycolipidsvaried in their antigenicity. He proposed that the oligodendrocyte was infected with a virus which, when it budded out from the cell, carried with it components of the plasma membrane. The virus acted as an antigenic stimulus for the initiation of an immune response which, because of the shared antigenic components from the plasma membrane of the oligodendrocyte, might attack that cell.
Dr Ingrid Allen (Queen's University of Belfast) described the major pathological features of the MS plaque. It was difficult to know which were primary events and which secondary. It was not certain whether myelin beading was an early change or an artefact. The proliferation of astrocytes was probably a secondary phenomenon, though this was not certain. Lymphocytic infiltration presented a similar problem. Allen proposed that the first event might be the death of the oligodendrocytic cell body, leading to an interruption between the oligodendrocyte and the myelin sheath, followed by destruction of the myelin sheath by enzymes. Alternatively, the pathological stimulus might be directed against the myelin sheath itself. She described the increase in the amount of lysozymal enzymes in the white matter in MS and compared the histological appearances in MS with animal models of demyelination caused by immune mechanisms, viruses and cytotoxic and myelinotoxic chemicals. She concluded that the outstanding pathological problems in MS were the definition of the early lesion and the relation of the Journal of the Royal Society of Medicine Volume 73 December 1980 immunological abnormalities to the cellular and that of chronic relapsing EAE, although these pathology in the central nervous system (CNS). might be explained by species differences.
Dr W S Blakemore (University of Cambridge) discussed remyelination in the CNS, describing the demyelinating effect of cuprizone in mice and the subsequent remyelination. He described the variable extent of remyelination in different species and with different gliotoxic chemicals locally injected into the spinal cord. In cats, demyelination induced with lysolecithin was followed by remyelination and restoration of conductivity in two months, while similar lesions in rabbits failed to remyelinate completely. He speculated that astrocytes had an important role in remyelination in the CNS analogous to the part played by collagen in the peripheral nervous system. In the discussion, the question of why remyelination was inadequate in MS was posed; the possibility that factors other than failure of oligodendrocytes to repopulate the demyelinated area had to be considered.
Dr Greta Allsopp (Institute of Basic Medical Sciences, London) reported a six-fold increase in the numbers of inflammatory cells isolated from the brain of the guinea pig with experimental allergic encephalomyelitis (EAE), and these consisted of 60-70% lymphocytes, 30-40% large monocytes and less than 10% neutrophils. She found that these inflammatory cells did not respond in the lymphocyte transformation test to myelin basic protein or tuberculin, although they responded nonspecifically to the mitogen concanavalin A.
Immunological processes: Dr A J Suckling (University of York) compared acute and chronic relapsing EAE with MS. Chronic relapsing EAE was a much closer model. This condition only occurred in certain strains of guinea pigs sensitized when immature. There were definite differences between MS and chronic relapsing EAE, which showed more inflammation and less demyelination and lacked the characteristic dissemination in time and space of MS. Both conditions showed the tendency for perivascular localization, as well as showing myelin stripping at the ultrastructural level. Oligoclonal bands in the CSF were seen in chronic relapsing EAE. The chronic disease could not be produced when basic protein formed the antigenic stimulus but only when the stimulus was whole brain or cord. Suckling also pointed out the appearance of suppressor T lymphocytes in the recovery phase of acute EAE and at the time of remission in MS. In the discussion it was stressed that histologically there were variations between the lesion of MS Dr A M Turner (Institute of Neurology, London) presented the evidence for a cellmediated immunological disorder in MS. It was difficult to find specifically sensitized cells in the circulation in MS. Using a modified rosette test, he had found that circulating T cells were sensitized to MS brain extract in remission and in chronic progression of the disease. During relapse the number of sensitized T cells in the circulation fell. He suggested that during a relapse the sensitized T cells left the circulation to enter the brain.
Dr P Glynn (Institute of Neurology, London) reviewed immunochemical studies of the CSF and central nervous system tissue in MS. IgG of restricted heterogeneity was synthesized intrathecally in MS, and only a very small fraction was absorbed by measles and other paramyxoviruses in contrast to subacute sclerosing panencephalitis in which a high proportion was absorbed by measles virus. Glynn described his method for preparing purified radio labelled material in order to seek putative antigens. Dr S Leibowitz (Guy's Hospital, London) reported the role of glycolipid antibodies in neurological disease. Antiglycolipid antibodies had been shown to produce a demyelinating neuropathy in experimental animals. They also presumably affected the central nervous system as they had been shown to cause behaviour disturbance in rats. However, he considered that for a number of reasons it was unlikely that antiglycolipid antibodies would cause a MS lesion.
Diagnosis and management
Dr Ian Schofield (Newcastle General Hospital) reported the use of a computer-based system for correlating electrophysiological and clinical data for MS patients.
Dr J R Heron (North Staffordshire Royal Infirmary, Stoke-on-Trent) reviewed the visual defects in MS and the methods used for their objective assessment. Clinical visual defects occurred in between one and two-thirds of patients with MS and a much higher proportion showed abnormalities using objective electrophysiological methods. He discussed the relevance of these to the differential diagnosis of MS.
Mr D P Fawcett discussed the use of dorsal column stimulation in the management of bladder disorders in MS, describing the methods used at St Thomas's Hospital, London, and reviewed the management of the neuropathic bladder.
The main lines being pursued in the study of the aetiology of multiple sclerosis, as reported at this meeting, are the identification of the initial event leading to the formation of the plaque of demyelination; the possibility of the implication of a viral agent; the role of immunological mechanisms; and the search for an animal model of the disease. In none of these has it been possible to reach a definite conclusion.
Patterns of work1
Shift work is like poverty -we feel instinctively that it must be a 'bad thing', but the scientific evidence for advising employees is in fact very slender.
Ever since the classical study of Doll and Avery 30 years ago, which showed that shift work had little relationship to peptic ulcer, this topic has aroused much heat but little light. Dr Malcolm Harrington, who introduced this symposium, published an extensive review of the literature on shift work and health in 1978, which demonstrated that many of the studies were inadequate and valid conclusions could not be drawn from them. About 20% of the workforce in Europe and the USA are on some form of shift work, and the many different shift patterns, as well as the social, psychological and circadian factors involved make it difficult to generalize.
Mr A A I Wedderburn of the Department of Business Organization, Heriot Watt University, has carried out two large interview studies of shift work. He emphasized that many shift workers are a self-selected group, who possibly adapt more readily physiologically and psychologically than their fellows. The difficulty in any study is to define and measure mental health, job satisfaction and stress. His interviews and those of other investigators showed that about a third of shift workers said they disliked the arrangement, but anything from 47% to 54% liked it, whether through positive acceptance or resignation is impossible to judge. The disadvantages are I Report of meeting of Section of Occupational Medicine, 19February1980. Accepted 9 September 1980 0141-0768/80/120891-03/$01.00/0 Electrophysiological techniques have permitted the earlier and more accurate diagnosis of cases of MS, but in the absence of any form of specific therapy, either prophylactic or curative, the potential value of these techniques cannot be realized.
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obvious and include interference with normal social and family life, and disturbed sleep and meals. The advantages include better pay, freedom during the day and less supervision at work. Perhaps the people who actively dislike shift work are those who find it difficult to adapt physiologically. Nurses and physicians can help them to live with shift work, by advice on eating and sleeping habits, such as earplugs against noise. And employers can help by providing good canteen and travel facilities, medical care and facilities for recreation.
Dr J M Waterhouse, of the University of Manchester, described how many physiological processes show circadian rhythmicity and this is attributed in part to an internal 'clock-like' process. When subjects are isolated from time cues (as for example when they live in caves) the endogenous 'clock' loses about one hour per day. Normally the clock is entrained to a 24-hour routine by rhythmic influences called 'zeitgeber': these are mealtimes, social activity and the alternation of light and dark and of sleep and waking.
After time-zone shifts, insomnia, fatigue, loss of appetite and gastrointestinal upsets are experienced -'jet lag syndrome'. A variety of objective measurements (for example, body temperature and adrenaline excretion) indicates that the circadian rhythms do not adjust immediately but take about 3 days before they are once again synchronized to the new environment; it is believed that there is some connection between the feeling of malaise and the inappropriate timing of the circadian rhythms.
